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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

2. Claims 1-12,14-26, 29-31 & 44-46 are rejected under 35 U.S.C. 102(e) as being . 
anticipated by Corcoran (US 6,664,666). The applied reference has a common assignee with the 
instant application. Based upon the earlier effective U.S. filing date of the reference, it 
constitutes prior art under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be 
overcome either by a showing under 37 CFR 1 .132 that any invention disclosed but not claimed 
in the reference was derived from the inventor of this application and is thus not the invention 
"by another," or by an appropriate showing under 37 CFR 1.131 . 

With respect to claims 1,17,24 & 44-46, Corcoran teaches a multiple degree-of-freedom 
motor comprising: An output shaft (Fig. 21, #702); a stator comprising first (Fig. 21, #714D) and 
second (Fig. 21 , #714B) lamination stacks, each of said stacks having an interior curved surface 
and a coil (Paragraph 106) wound thereon, said stacks being disposed asymmetrically adjacent 
said output shaft, whereby each of said lamination stacks in without a complimentary, similarly 
positioned lamination stack on an opposing side of said output shaft (the first and second stacks 
do not fimctionally compliment each other, nor are they similarly positioned); and a rotor (Fig. 
21, #704) fixed to said output shaft and movably supported adjacent said stator with an air gap 
disposed between said rotor and said stator, said rotor including at least one magnet (Paragraph 
1 07) disposed thereon and being movable along said first said interior curved surface of said 
stacks in directions defining at least first and second degrees of fi-eedom; wherein energization of 
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the coil of said first stack establishes a first magnetic field to urge said output shaft/rotor to rotate 
both clockwise and counter-clockwise in a first plane, and wherein energization of the coil of 
said second stack establishes a second magnetic field to urge said output shaft/rotor to rotate both 
clockwise and counter-clockwise in a second plane substantially orthogonal to the first plane (as 
seen, for example in Fig. 21). 

With respect to claims 2 & 18, Corcoran teaches the motor of claims 1 & 1 7, wherein 
said first degree of freedom is substantially perpendicular to a longitudinal axis of wires of one 
of said coils associated with the first degree of freedom, and said second degree of freedom is 
substantially perpendicular to a longitudinal axis of wires of the other of said coils (as seen in 
Figs. 21 &22). 

With respect to claim 3, Corcoran teaches the motor of claim 1, wherein said interior 
curved surface substantially defines a portion of a sphere (as seen in Fig. 21). 

With respect to claim 4, Corcoran teaches the motor of claim 1 , wherein said curved 
interior surface is uniformly curved (as seen in Fig. 21). 

With respect to claim 5, Corcoran teaches the motor of claim 1 , wherein said interior 
curved surface has a plurality of slots formed therein (as seen in Fig. 21). 

With respect to claim 6, Corcoran teaches the motor of claim 5, wherein said slots lie on 
planes substantially parallel to one another. 

With respect to claim 7, Corcoran teaches the motor of claim 1 , wherein said lamination 
stack comprises a plurality of laminations radially disposed about a center point, wherein a plane 
of each lamination extends through said center point (as seen in Figs. 21 & 22). 
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With respect to claim 8, Corcoran teaches the motor of claim 1, wherein at least one 
lamination stack has an interior curved surface (the tooth tips) with no slots formed therein. 

With respect to claims 9 & 1 9, Corcoran teaches the motor of claims 1 & 1 7 wherein at 
least one said magnet is a permanent magnet. 

With respect to claims 10,20 & 25, Corcoran teaches the motor of claims 1 ,1 7 & 24, 
wherein at least one said magnet is faceted (such as is described in Paragraph 82). 

With respect to claims 1 1 & 21, Corcoran teaches the motor of claims 1 & 1 7, wherein 
the output shaft is also an input shaft. 

With respect to claims 12 & 22, Corcoran teaches the motor of claims 1 & 17, further 
comprising at least one sensor (of the type as taught in Fig. 7, #64) for detecting movement of 
said input shaft. 

With respect to claim 14, a "communications interface" comprising an applications 
controller 74 such as a flight simulation computer running software for a simulation program 
provides an output to power the motor controller 76 which in turn energizes the coils and 
provides an output force to the user through the joystick (c. 10:39-56; Fig.8). Thus, the 
applications controller 74 "provid[es] input and/or output signals to detect and/or control the 
position of said output shaft [joystick]". 

With respect to claims 15,16,23 & 26, Corcoran teaches the motor of claims 1,17 & 24 
wherein, said stator further comprises a third lamination stack (Fig. 21, #714A); having an 
interior curved surface and a coil wound thereon; wherein said third lamination stack is 
substantially orthogonal to said first and second lamination stacks; wherein said rotor includes at 
least one magnet disposed thereon and being movable along said interior curved surface of said 
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third lamination stack in a direction defining a third degree of freedom; wherein energization of 
the coil of said third lamination stack establishes a third magnetic field to urge said output shaft 
to rotate in a third plane substantially orthogonal to each of said first and second planes (as seen 
in Figs. 21 & 22). 

With respect to claim 29, in the embodiment described in c.l 5:1-23, Corcoran teaches 
that lamination stacks 714B and 714D are oriented such that their laminations are parallel (angle 
of 0*") and perpendicular (angle of 90°), respectively, to the output shaft axis LA (Fig.2 1 ). The 
. lamination stacks 714A and 714C may be similarly oriented, such that the planes formed by their 
respective laminations form first and second angles, i.e. O"" and 90° (c. 1 5 : 1 8-2 1 ). In such a case- 
-which is not shown in the drawings — the laminations in stack 714A would be parallel with 
those in 714B and both would be parallel to axis LA (angle of 0°); and the lamination in stack 
714C would be parallel with those in 714D and both would be perpendicular to the axis LA 
(angle of 90°). See the examiner's drawing below. Thus, a stator comprising a first lamination 
stack 714A and a second lamination stack 714B, said lamination stacks disposed perpendicular 
to one another, each lamination stack having a curved interior surface facing the rotor and a coil 
wound thereon; and wherein the laminations of the first lamination stack 714A and second 
lamination stack 714B are substantially parallel to one another (both at angle 0°) and 
asymmetrically adjacent to said output shaft (stacks 71 4A and 714B are perpendicular to each 
other), whereby each of said lamination stacks 714A and 714B is without a complimentary, 
similarly positioned lamination stack on an opposing side of said output shaft, since the opposing 
stacks 714C and 714D are oriented such that their laminations are at and angle of 90° with 
respect to the axis LA. 
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Regarding claim 30, energization of the coil of the first lamination stack 714A establishes 
a first magnetic field to urge said output shaft to rotate in a first plane, and wherein energization 
of the coil of the second lamination stack 714B establishes a second magnetic field to urge said 
output shaft to rotate in a second plane (planes of rotation of stacks 714A and 714B are 
perpendicular since the respective stacks are perpendicular). 

Regarding claim 31, the stator fiirther comprises a third lamination stack 714C having an 
interior curved surface and a coil wound thereon (Fig.21); wherein the laminations of the first 
and second lamination stacks are substantially perpendicular to the laminations of the third 
lamination stack 714C (714 is at an angle of 90° while 714A and 714B are at angle 0°); and 
wherein energization of the coil of the third lamination stack establishes a third magnetic field to 
urge said output shaft to rotate in a third plane substantially orthogonal to said first and second 
planes. 
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Allowable Subject Matter 

3. Claim 13 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. Corcoran does not teach a cooling fan. Further, Corcoran qualifies as 
prior art only under 102(e) and is not available as a reference per 103(c) since the subject matter 
and the claimed invention were, at the time the claimed invention was made, owned by the same 
person or subject to an obligation of assignment to the same person 

Response to Arguments 

4. Applicant's arguments filed 30 April 2007 have been fully considered but they are not 
wholly persuasive. Regarding the rejection of claims 15-16, 23 and 26 under 35 USC 1 12, first 
paragraph, applicant's arguments are persuasive and the rejection has been been withdrawn. 
Regarding the rejection of Claims 1-9,1 1,12,14,17-19,21,22,24,29,30 & 44-46 over Moore et al., 
the examiner agrees with applicant that Moore's transducer magnet 96a/96b moves along the 
interior curved surface of stack 70a (Fig.5a) in a direction defining one degree of freedom, i.e. 
the magnet rotates— not two degrees of freedom as claimed. Therefore the rejection over Moore 
has been withdrawn. 

Regarding the rejection of claims 1-12, 15-26 and 44-46 under 35 USC 102(e) by 
Corcoran, applicant argues that Corcoran does not teach the limitation of "each of said 
lamination stacks is without a complimentary, similarly positioned lamination stack on an 
opposing side of said output shaft" since in Fig.21 lamination stack 714A and 714C are both 
similarly and complimentarily positioned on opposite sides of the output shaft. However, 
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applicant has failed to consider the description in c. 1 5: 1 5-23 describing the lamination stacks 
714A and 714C. It is noted that the stacks "may be oriented such that that a plane formed by a 
lamination in the lamination stacks 714A and 714C form a first and a second angle with the 
longitudinal axis of the output shaft 702 . The first and the second angle may be the same [as 
shown in Fig.21 ] or may be different ." Thus, when the first and second angles are different, the 
opposed stacks are not complimentary and similarly positioned relative to the output shaft. The 
same argument holds true regarding the coil limitations in claims 17, 24, 44 and 46 because if the 
lamination stacks which hold the coils are not complimentary and similarly positioned relative to 
the output shaft, neither are the coils. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Burton S. MuUins whose telephone number is 571-272-2029. 
The examiner can normally be reached on Monday-Friday, 9 am to 5 pm. If attempts to reach 
the examiner by telephone are unsuccessful, the examiner's supervisor, Darren Schuberg can be 
reached on 571-272-2044. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 



applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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